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(-)-(1S, 2R)-2-Ethyl-1,2-dihydronaphth-1-ol (3a).
The reaction was carried out following the general procedure employing chiral ligand 2 (37.73 mg, 0.07 mmol), substrate 1 (144 mg, 1.0 mmol) and Et 2 Zn (1.8 ml); conversion of the starting material (>98%) was reached within 40h. Purification by column chromatography (SiO 2 , 15% AcOEt in hexanes) gave 3a (153 mg, 88%) as a white solid. M.p. = 34°-35°C (uncrist.); R f = 0.27 on silica gel (hexanes/AcOEt 85/15); [α] D 20 = -289.4° (c = 1.26, CHCl 3 ); IR (nujol) 3415, 3025, 2950, 1594, 1384, 1196, 792 cm -1 ; 1 H NMR (300 MHz, CDCl 3 ) δ 7.32 (1H, dd, J = 6.6, 1.1 Hz), 7.25-7.15 (2H, m), 7.06 (1H, dd, J = 6.6, 1.3 Hz), 6.45 (1H, d, J = 9.5 Hz), 5.96 (1H, dd, J = 9.5, 4.8 Hz), 4.49 (1H, d, J = 4.8 Hz), 2.48-2.39 (1H, m), 1.75 (1H, OH), 1.49-1.22 (2H, m), 0.91 (3H, t, J = 7.3 Hz);
13 C NMR (75 MHz, CDCl 3 ): δ 135. 77, 132.3, 130.7, 128.4, 127.7, 127.6, 126.4, 126.1, 72.1, 43.9, 24.5, 11.5 ; EI + -MS m/z (relative intensity): 174 (51), 145 (100), 127 (35), 91 (14); Anal. Calcd. for C 12 H 14 O: C, 82.71, H 8.1, found C, 82.65, H 8.4 . The ee of 90% was determined by HPLC on chiral stationary phase (DAICEL CHIRALPAK OD, heptane/iPrOH 99/1, flow: 1 ml/min, λ = 254), retention times were 27.5 min (major) and 32.8 min.
Employing chiral ligand 5 (42.10 mg, 0.07 mmol), substrate 1 (144 mg, 1.0 mmol) and Et 2 Zn (1.8 ml), a conversion of the starting material (>98%) was reached within 14h. Purification by column chromatography (SiO 2 , 15% AcOEt in hexanes) gave 3a (160 mg, 92%). The ee of 94% was determined by HPLC on chiral stationary phase (DAICEL CHIRALPAK OD). 7, 132.3, 128.3, 127.6, 127.2, 126.4, 125.8, 125.7, 74.1, 37.4, 16.9 O: C, 82.46, H, 7.55, found C, 82.49, H, 7.51 . The ee of 88% was determined by HPLC on chiral stationary phase (DAICEL CHIRALPAK AD, heptane/i-PrOH 99/1, flow: 1 ml/min, λ = 254), retention times were 33.5 min (major) and 35.8 min.
(-)-(1S, 2R)-2-Isopropyl-1,2-dihydronaphth-1-ol (3c).
The reaction was carried out at -15°C, following the general procedure, employing chiral ligand 2 (37.73 mg, 0.07 mmol), substrate 1 (144 mg, 1.0 mmol) and i-Pr 2 Zn (2.0 ml); conversion of the starting material (>98%) was reached within 26h. Purification by column chromatography (SiO 2 , 10% AcOEt in hexanes) gave 3c (103 mg, 55%) as an oil; R f = 0. 3391, 3034, 2960, 2928, 2874, 1635, 1458, 1384, 1368, 1265, 1033, 827 cm -1 ; 1 H NMR (300 MHz, CDCl 3 ) δ 7.34 (1H, d, J = 6.9 Hz), 7.31-7.18 (2H, m), 7.11 (1H, d, J = 7.7 Hz), 6.55 (1H, d, J = 9.5 Hz), 5.97 (1H, dd, J = 9.5, 4.8 Hz), 4.65 (1H, dd, J = 6.6, 4.4 Hz), 2.46-2.38 (1H, m), 1.74 (1H, dq, J = 13.5, 6.6 Hz), 1.63 (1H, d, J = 6.6 Hz, OH), 0.88 (3H, d, J = 6.6 Hz), 0.80 (3H, d, J = 6.9 Hz); 13 C NMR (50 MHz, CDCl 3 ): δ 136. 4 ,128.8, 128.4, 127.7, 127.5, 126.8, 126.7, 126.5, 70.8, 41.9, 29.8, 20.7, 19.3 ; HRMS calcd. for C 13 H 16 O (M) + 189.128, found 189.127. The ee of 91% was determined by HPLC on chiral stationary phase (DAICEL CHIRALPAK OD, heptane/i-PrOH 99/1, flow: 1 ml/min, λ = 254), retention times were 26.1 min (major) and 35.8 min.
(-)-(1S, 2R)-2-n-Butyl-1,2-dihydronaphth-1-ol (3d).
The reaction was carried out following the general procedure employing chiral ligand 5 (42.10 mg, 0.07 mmol), substrate 1 (144 mg, 1.0 mmol) and n-But 2 Zn (2.0 ml); conversion of the starting material (>98%) was reached within 68h. Purification by column chromatography (SiO 2 , 10% AcOEt in hexanes) gave 3d ( 6, 132.3, 131.01, 128.4, 127.8, 127.5, 126.4, 125.8, 72.3, 42.4, 31.3, 29.2, 22.8, 13.9 The reaction was carried out following the general procedure employing chiral ligand 2 (37.73 mg, 0.07 mmol), 6,7-difluoro-1,4-epoxy-1,4-dihydronaphthalene (6) 3 (180 mg, 1.0 mmol) and Et 2 Zn (1.82 ml); conversion of the starting material (75%) was reached within 70h. Purification by column chromatography (SiO 2 , 10% AcOEt in hexanes) gave 11 (122 mg, 58%) as a white solid. M.p. = 54°-55°C (uncrist. 8, 131.3, 124.6, 118.4, 116.6, 116.4, 115.1, 114.8, 71.2, 43.6, 24 .2, 11.2; HRMS calcd. for C 12 H 12 OF 2 (M) + 210.085, found 210.084. The ee of 80% was determined by HPLC on chiral stationary phase (DAICEL CHIRALPAK AD, heptane/i-PrOH 99/1, flow: 1 ml/min, λ = 254), retention times were 8.8 min (major) and 10.5 min.
(-)-(1S, 2R)-2-Ethyl-6,7-dimethoxy-1,2-dihydronaphth-1-ol (12).
The reaction was carried out following the general procedure employing chiral ligand 2 (37.73 mg, 0.07 mmol), 6,7-dimethoxy-1,4-epoxy-1,4-dihydronaphthalene (7) 4 (204 mg, 1.0 mmol) and Et 2 Zn (1.82 ml); conversion of the starting material (100%) was reached within 70h. Purification by column chromatography (SiO 2 , 1% Et 3 N, 15% AcOEt in hexanes) gave 12 (152 mg, 65%) as a solid. M.p. = 105-108°C (uncrist.). IR (neat) 3489, 3032, 2960, 2931, 1604, 1510, 1460, 1273, 1222, 1022, 860 The reaction was carried out following the general procedure employing chiral ligand 2 (37.73 mg, 0.07 mmol), 5,8-dimethyl-1,4-epoxy-1,4-dihydronaphthalene (8) 5 (172 mg, 1.0 mmol) and Et 2 Zn (1.82 ml); conversion of the starting material (>98%) was reached within 16h. Purification by column chromatography (SiO 2 , 10% AcOEt in hexanes) gave 13 (182 mg, 90%) as an oil; R f = 0. 
S-4 (-)-(1S, 2R)-2-Ethyl-5,8-dimethoxy-1,2-dihydronaphth-1-ol (14).
The reaction was carried out following the general procedure employing chiral ligand 2 (37.73 mg, 0.07 mmol), 5,8-dimethoxy-1,4-epoxy-1,4-dihydronaphthalene (9) 6 (204 mg, 1.0 mmol) and Et 2 Zn (1.82 ml); conversion of the starting material (>98%) was reached within 48h. Purification by column chromatography (SiO 2 , 15% AcOEt in hexanes) gave 14 (192 mg, 82%) as an oil; R f = 0.14 on silica gel ( 149.4, 130.3, 123.9, 122.1, 119.1, 110.9, 110.1, 64.9, 56.1, 55.9, 43.0, 25.3, 11.8; HRMS calcd. for C 14 H 18 O 3 (M) + 234.125, found 234.126. The ee of 97% was determined by HPLC on chiral stationary phase (DAICEL CHIRALPAK OD, heptane/i-PrOH 90/10, flow: 1 ml/min, λ = 254), retention times were 10.6 min and 22.3 min (major).
(-)-(1S, 2R)-2-Ethyl-1,4-dimethyl-1,2-dihydronaphth-1-ol (15).
The reaction was carried out following the general procedure employing chiral ligand 2 (37.73 mg, 0.07 mmol), 1,4-dimethyl-1,4-epoxy-1,4-dihydronaphthalene (10) 7 (172 mg, 1.0 mmol) and Et 2 Zn (1.82 ml); conversion of the starting material (>98%) was reached within 40h. 
(-)-(1S,2R)-2-Ethyl-4-methyl-1,2-dihydronaphth-1-ol (17).
The reaction was carried out following the general procedure employing chiral ligand 2 (37.73 mg, 0.07 mmol), (±)-1-methyl-1,4-epoxy-1,4-dihydronaphthalene (16) (158 mg, 1.0 mmol) and Et 2 Zn (0.68 ml, 0.75 eq.); conversion of the starting material (56%) was reached within 60h. Purification by column chromatography (SiO 2 , 5% AcOEt in hexanes) gave 16 (52 mg, 33%) and 17 (74 mg, 39%) as a solid; M.p. = 48-50°C (uncrist. 6, 134.0, 130.7, 128.2, 127.3, 123.3, 72.5, 43.9, 24.6, 19.1, 11.5; Anal. Calcd. for C 13 H 16 O: C, 82.94, H, 8.57, found C, 82.88, H, 8.65 . The ee of 92%(16) and 86%(17) ware determined by HPLC on chiral stationary phase (DAICEL CHIRALPAK OD-H, heptane/i-PrOH 99/1, flow: 0,5 ml/min, λ = 254), retention times for compound 16 were 17.5 min (major) and 19.1 min; retention times for compound 17 were 22.4 min (major) and 24.7 min. 
S-5
General procedure for the synthesis of racemic S N 2' anti-adducts: To a stirring suspension of CuCN (9.0 mg, 0.1 mmol) in anhydrous Et 2 O (0.5 mL), at -40°C, was added dropwise the Grignard reagent (2.5 eq). The heterogeneous mixture was allowed to stir for 30 min at the same temperature and was then cooled down to -65°C. A solution of the oxabicyclic compound (0.5 mmol) in Et 2 O (0.5 ml) was slowly added and the resulting mixture was allowed to warm up to r.t. The reaction was followed with analytical TLC and quenched, after complete conversion of the starting material, with saturated aqueous NH 4 Cl. Extraction with Et 2 O and evaporation of the dried (MgSO 4 ) organic phase gave almost exclusively the corresponding racemic S N 2' anti-adducts for all the oxabenzonorbornadiene substrates.
Synthesis of the sultam-ester (1S, 2R)
In a dry, three necked round-bottomed flask, at r.t., to a solution of (1S, 2R)-2-ethyl-1,2-dihydronaphth-1-ol (3a) (87 mg, 0.5 mmol) in dry CH 2 Cl 2 (6 ml) was added, under vigorous stirring, the chiral auxiliary 8 (540 mg, 1.25 mmol). After 5 min, was added dicyclohexylcarbodiimmide (DCC, 257 mg, 1.25 mmol) and subsequently 4-dimethylamminopyridine (DMAP, 15 mg, 0.125 mmol). The mixture was left at reflux until complete conversion of the alcohol (checked by analytical TLC hex/AcOEt 85/15); the insoluble was filtered off by a short column of silica gel (CH 2 Cl 2 as eluent). Purification by column chromatography (SiO 2 , 15% AcOEt in hexanes) gave the title compound (256 mg, 87%) as a white solid. After recrystalization from methanol a suitable crystal for X-ray analysis was obtained. 3095, 3072, 2960, 2731, 1745, 1718, 1703, 1680, 1666, 1585, 1552, 1375, 1255, 1145, 1120, 1087, 794 162.9, 136.5, 134.6, 133.6, 131.4, 131.0, 130.4, 129.9, 129.7, 129.3, 128.9, 127.4, 126.4, 125.8, 74.9, 65.6, 52.9, 48.3, 47.7, 44.7, 40.8, 37.5, 33.0, 26.4, 20.8, 20.1, 11.4 
